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(54) COMMUNICATION UNIT AND COMMUNICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a communication w > 
unit that realizes half symbolization in a multi-carrier 
modulation demodulation system for furthermore 
enhancing the transmission rate. 

SOLUTION: The communication unit is provided with a 
transmission system that executes a prescribed coding 
processing for data, after BPSK modulation to eliminate 
a noise component at demodulation from the data after < 
BPSK modulation; applies inverse Fourier transformation 
to the data after the coding processing, eliminates the 
latter half of a symbol after Fourier transforming to 
generate a transmission symbol of a half size and f ; 
transmits the transmission symbol to a transmission line 
and with a reception system that adds symbols of all 
zeros to the latter half of the received symbols, to 
generate the symbols of the same length before 

executing the half symbolization; recovers the data after the coding processing by 
applying Fourier transformation to the generated symbol, discriminates the recovered 
data; and executes a prescribed decode processing and a BPSK demodulation processing 
to the data after the discrimination to demodulate the original transmission data. 
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Lt/>-7t^ X«M->y^^4^L, S^ff-> 10 

± t>*B p s Kmmmmzmn vxht nwrn?-* 
w-f*5Sflr#«t; 20 

ft«£ L-C»f^-t-5iif&»«fc*SV^-C, 

p s K»©f-^ u:*t Lxmmm<7> / x^sriu 

Hal-* zt-c* mmmizx^—yi/i/tf/Htz&Mi-z 

mm^®b. 40 
i o« b p s kwm &a & ^ff l t t> t <o ant f - * 

PH-5£IB#J££. 

p s K&m&<D7 r —*\ztt vx'&mm<o y 4 xi&ft&m 
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e^ssi^w-rsiiffi^vjK^^x y t"£ , 

§ It & o fcSm v- f£ ¥-§8 »~ £ 0 <£> -> V *K/w &# 

AO-T 5 C i: T*^— 7'>^Mti:MM-t?>ti!bm— 

JtfffHdfcj^v'V^K:** Lt 7- y x-mmzrr o z. t X± 

&n^t>&m&<o9 f -* zwtk-rz -7- y x«ixfy 

:/£, 

#fJ!ES£ bfcx-^ Sr^J^-r-SW^x y X£ , 

s KaaiM&asri&fT ttti <o*km?-?*'ig.m-rz>m 

[0 0 0 1 J 

tr v DMT (Discrete Multi Tone) W&Wfi^^OF 
DM (Orthogonal Frequency Division Multiplex) ^ 
J; 9 . |£#<7)ii{f [EI^^fflV^fc7 : '-^ilm 

zm%L°:m t -r s ii« gt« i vam*j£^B8i-s t « 

[000 2] 

BJ-TSo ST. ^^tUT^tfl^tUt, OF 

«Sc<75h->- (-^yu^Jr-y y T) Jd. ejaS^Tffi*try h« 
fct ;tlf , #JSI&^W toneO—toneX (Xtt h 
7*-^Sr#l9ffio-C^5 0 ^Lt, ±IE h-Vxj— ^y 

[0003] $ bt-, j^{t s-c-tt, ^fi-fk^nTte^x 
—ficttLxmmm-?-}) a ffd «rm\ 

iSiS53i7— y i»l»^7 l/*f- ^ 5r-> y T/Uy 1 '— 
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[0 0 0 4] O^'iC, T/Uf JrtyrriS^tL 

&m&<Dmftzffimiz®.wtz« ±mtmm^. ofd 

7^/i^SrriM:J\ t<n>'<k. A/D = v^<— * Srii UT7 

[0005] s e>tr x $fg*-ei4. mmmmvmi&mt 

®If<?)f-^l:->yT/WT-^^t^7 Uvu-r — 10 

[0 00 6] -t Lt, JS««ffl«OjSJS:«p^«iaa©'5' 

-ha hfel, F E C (forward error correcti 

on : 9 SHE) , T^^7yy/*1> CRC (cy 

clic redundancy check : ^(HTCSt^) ^CO&yg/J^ 

[0 0 0 7] ro«J;5K> OFDM^p^-Sr^ffl-f 

— Y<DMin Z~»imt LTl^o 
[000 8] 

9, OFDM«««*iW)lWh?j)5 reaug,*(7>A 
U *igft-(£i£u- hSr^b-CV>5 £{4V;tftv\ t 
[0 0 0 9] #f§fif4. ±IEtCfil^-Cit$ixfct>CO-Cfe 

[0010] 40 

jHflx— ^WLtB P S K^f^SSrHfr 
=S8*B P S K&W&COy'—? iZttL.Tmffl&f<D S 
X<*^Sr8ft*pIDg/i3f«©W*<b«iaiSrieEtTb. otf 



4f Bfl 2002-158633 
4 

5^Wffi(Dil (a) CtBS) <t, Slt^ofcgff 

U oft, BfrfE^fiKv'V^Wr^LT^— y *-&m* 

aSr^ffbTtiroiSfi^-^SrtSWIi-SSW^S (El 
1 (b) trffiS) ^iiSct^fitSo 
[00 11] o#*W^^^^^iift^g^fcoTI4, 

ff-i-Z>&&t.^& (WHW-frffcaiKUfS) MIEflF 

mMBm&nf—* izM Lx&7~ y ^mzftim? 
-yifi#s (Nffl^ig 1 fft2(^s) <t, mm 

ss±ir a^m-t- 5 mm *s>r#A&j&&k mm •> 

[0012] ^€<D%w\zfrfr%mm%m\zh^x\-±, 
-r^** y rmmmttzmm u gmsst b-ci&f^ 

U ( ' £ 0 <d -> v ^ Sr#*D-r 6 r. t -e , ^{f «K r / n - 

WE^fej*^ V^/UcSsf LT7- y a:3g*Srtf 5 r i X\ 

mmm\z£z&^ttii ! imk<D7 t —#*m4i-i-z>7—v 

(N«|FFT1 2«BS) <t, O^'i^. Sfj 
fEH^bfc7*-^Sr*U^-t-5*iJ3fe#^ («S7 f -^Wf 
SI5 1 3. ^iSc^-^^JSSR l 4icti3) 4:, fft 
IE^J^<7)^-^lr^LT^»«-§-Ma*3<tT>*B P S 

KQLt/mm&mff i^xht omte?-* *mm-r zmm 

#S («*=Sf -f y TWH«^-SB 1 5 x ^tSc^r-Y y 7WH 

[0013] og<D3tmzfrfrz>mmijmzh^x\±, 

^IC^LTBPSK^p^a^r^m^, StBPSKf 

fttlf«f-^i;>ft bTiiS?^- y x.&mz?f 
b, ^^mv-v^vu^e^i^^m-rsiMfs-v^^ 

/^jiB; ^ry/i, S it % o fcSfll •» jKA'© m ¥M \z 
0 co -s^tfjuZWm-f 5 - 4: t?/n— 7 ->>-*;/Ht:Sr3l 
«-r*«[ t El— ft <£> -> VaKA'fcftriM-S ->^*Vu^X 
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$o£tjb p s Kmmt&m&mff ttti <Dmm 9 * 

[0014] 

ftS&<£>-CI4ftl\> 10 

[0015] nm<Dmm i . ant 

«8«^«*S:^'rE|-e*>0, »*!Ktt, Ell (a) 

a, aimffla<^*fi8;s:^i"ia"c*)9. 01 (b) (4, am 

[0 0 16] *»6«>»liK:*5i4«ii«SS«»2:*5v>-c 

[0 0 17] fcifctf, Hl026«ffi!l<0*lrtfc*5V^"C. 
1 ttWHfiF^kSB"Cfc 0 , 2J4N (2(7)^1) flUg* 

MtomfSLlzis^X * l ltt^^aR^fiRW-efcO, 12 

ttNffia*FFT-e*9. 1 3J4««7 tf -**J3&eB'efc 
9,14 14**^— *4*J£»-C* 9,15 y 30 

7WH«««-efc 9,16 J43F*** D TWH«^g|5T? 

fo9, i 7Htw«rii«-e**. 

[0 0 18] ±Ktt&to#WLbtz&&m9i<D 

*o -*vi^** y T&mmttt b-c, dm 

T (Discrete Multi Tone) ^1I5fl;£*&SUB 

LTft^^ftTy h/g^coiftii-r-f v^/Hiff Srt? 9 AD 

S L (Asymmetric Digital Subscriber Line) iiiffl^ 40 

:JoJ;r>*HDSL (high-bit-rate Digital Subscrib 
er Line) aft x D S Lifl*^fe§ 0 * 

^co;fr5^4, ANS I cot 1 . 4 1 3«?e*5i^T« 

[0 0 19] H2tt, ±EDMT*tm*4S:ftlt5 

a«as«^am*^*««j«««r*rH-t?*6. 021: 

•>V^ ra> hn-;u (HI^GOMUX/SYNC CONTROL^ S) 
^f^y^^y^yv/>ffxy^ (CRC :Cyclicre 50 



2002-158633 

6 

dundancy checked) 4 2, 4 3 eTK 9 4£f±i/S = — 

KSrf+JDU $be, 7t!7-Kx7-3i/^i/ 3 y 
(SCRAM&FECefflslS) 4 4, 4 5HTFECI 3- K<£> 

[0 0 2 0] ^f/l/i/^/y^^Fo 
-/Ml^b, h — V^4 9fcSS*-efclf4 
2 0<OigSgtfSfe 9 , — OI4-T ^ y — y (INTERLEAVE) 
4 6 3»S$SJx*>f V* !)^Kf^^^77 (Interl 
eaved Data Buffer) &8&-CS> 9 , t 5" >9 I) 
-^St*4V^77^ hr- ^^5/77 (Fast Data 
Buffer) igggT*fc9, ::T1t <4 is 9 V —^MS^^T 
i^>-9V-yb*r-9/<v7T&&<Djj<Dmm&*:% 

[0021] ^(d'&, mm^—9^ b 9 

(RATE-CONVERTOR^ffiS) 47, 4 8\ZXU— b^ 
— b&±m&?f\,\ b — ^^—W is if (TONE ORDERRING 
IwffiS) 4 9 \ZX b — l/*—9V ^?%m'&'U0o -tu 

-c, h-^-^y >9 h mm%k<nmm7*—9\zLm<$\,^ 

if (CONSTELLATION AND GAIN SCALLNGiCjgS) 5 OidT 

tr) > y (IFFT : Inverse FastFour 

ier transformers) 5 1 eTJgiBii^ — V 

[0 0 2 2] *f^e, h^U/u/>>y TA-/< 

5/77 (INPUT PARALLEL/SERIAL BUFFER^ffl^) 5 
X 7- y :t£|fc&<z>/<9 l-^r — 9 T/^f—9 \Z 

35tfcU T-Tu if^fu^z y is is if/ 7* 4 ^9^—T^n 
if 9 (ANALOG PROCESSING AND DACe+SS) 5 

[0 0 2 3] H3f4, ±EDMT3K«W*a;S:«ffli"5 

a«SB«^s«*^*«j««S:«-*-H-e*)* 0 ms\z 

e2tU T-i-nif-fu-k+st/Zsif/T-i-nif—T**^* 
/U^V/<— ^ (la^OANALOGPROCESSING AND ADCeffi 

i 4 i i:t7^u# y y^ftit*ff«, 7tc^ 
>fif (TEQic+BS) i 4 2irriwm«tt^itje4jHb«yi 
[0024] WBw^itjcwttta^^snfc^- 

(INPUT SERIAL / PARALLEL BUFFERet@S) 1 4 3 \ZX 

\sDTj\'7 t —9frb'< = 7 \s)v*f— #eae*$n, -t*v< 

V ^7-^l:^ltfll7-yxfiS (FFT : Fast 
Fourier transformers) 14 4 i^till 7— y ^SE 
»S:ffi/\ ^cofg, H«*K7<>f W3 7-ff (FEQe 

[0 0 2 5] -t L-T, J3««««^iSJE£:«^«ia^lltT 
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/?■>( l/*>T—y (CONSTELLATION DECODER AND GA 

IN SCALLNGlrtiS) 1 4 efciO' h-Vt-y li 
(TONE ORDERRINGirtB^) 1 4 7 i'Ttf ^■S^^SI 
(*-*'«^0 feitfh-^-^y V^MgiiJ;^ 

y" (RATE-CONVERTORfCfBii) 148, 1 4 9l:i5l'- 

s =i i//<— h^aa, y — y (de i nterlea ve t@ 

— =j ->3 V (DESCRAM&FECl^ftS) 15 1, 152 10 
l: J; 5 F E C ^1*3 J: x ^ 7 ^ 3o4tJ<-ir 
-f ^ y y V ]) y^y^yj y V (cyclic redundanc 
y checkdtBS) 1 5 3, 1 5 4 \Z 4 Z>m\E}7Z&fti^ 

1/ h a— /U (MUX/SYNC CONTROLS 1 5 S/^Sffx 

[0 0 2 6] ±IE^^i-i9 7iii{fSB!-*3V^-CI4, S 
{f^ir^f ^tr*JV^T-€:i^-? ; i^2o<7?SSS^r^HX, z.<D 

»K^ls]B#irt!)^^-fr5ii:(rJ;9, iSe^»M*3 J; t>' 20 

[0 0 2 7] &*5, ±IET-(4, ffc^OliSJ:, -wU^df 

•v y rgtmrnttk vx. DMT««p*a;s:Sft5 

(fct^Lli, OFDMf91*S) t^fc t>#«tfl{f*Ji 

j®«=j£«lwO^Tf&HJ!L/c7^ mtrRgb-f, fci;t 
I4\ ISfc©**»*«F-S-«:f8/B-f--5r. i £ LTt>iV\ 30 
[00 2 8] SIT, iia-^/^dr-V y 7&.mtti:» 

(^{f^) Wtbi^^lElffi^L-fc^o-CtftB^-f-^o @4 

#8F#«) , *3iV«#« t«*iJJg«i: 

r/s (y-Kyn*yff) f^-^wn^fct) 

o?«fifcSr*i-HT?&9, 0 4 (a) 

(b) iS*H16«)^tt»r*it5tS*««>fltfiaSr^-*-H-e 
fo-5o 40 

[0 0 2 9] fci;tl4\ 04 (a) (D^^t^io^-t, 
2 1 (i^9fTIE^-§-t \,X?—tf19*$:&m-rz>Zb\z. 

^F^T'fe t) , fc £ xli , 9 2 1 T-»4, 2 f 

y h CDtff$B t' y h CO A7J II*fLT, 2 tT y h (D^Wt t' y 
ht 2 tfy KOJCfttfy ht5:m^-r5 0 

[003 0] 04 (b) OtB-S-SSKdSV^T, 2 2 

l4gftm^-:Lcy (fMroSflfif : Yi, y., y. 50 
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9. 2 3*34tf2 7l4*DS£^T'fe9 , 24*3<fcO«25l± 
■jy? !) —s<Xh 9,26 liSWH-§- : L c y (f&sfico 
: y t , y,, y b KffiS) JtSr* 

ta-t-s*2©«#«t?*>9, 2 8 iix-r y 

9, 2 914*1 ©«3*2 2com/JSrfiJ^br7ccOlfia 
tfy h^JW*tSfltSrm^li-5* 1 ©JRI^S-e* 9 » 3 
0 14 y - K y o * i^RF*Sr(g* LT 4. 9 
fy NS^iJ£:ti}7J-r5igl CR/Sra-mt) . 3 

%km<Dmfeffi.&mti-t-z%2<Dmfef&xib 3 2 14 y 

b^J3rW#i-5S&2WR/S7*=i— y^ifc*). 3 314 
Ley (iey>CDgm{f-5§- : y,, y«-{r*Bi0 SrS^JJt 
L-C5EW«*try h^?iJcDtt^ft^ttS73-r?>*3cO«^ 

[0031] st, 04 (a ) \z*k-r$m-&<D®m^ 

(QAM : Quadrature Amplitude Modulation) <b 
LT, fci^(4\ 1 6QAM*S^ft5. * 
HJS<0^flgCO^F^tr*3^rf4, Tffi2 tfy hCOATJX 
-^tr*fbTW^-sK^F-§-(fcSrmSb, <fi,(DJiffilfy 

*Hlfe<o^te:*5V^-C»4, !KH4«sj&'fk-f5^I 

itto*5 4oo«tjs (i-/i^*>, m-§-^WKai^s« 

tiEVM^i) try ht-^L-C, mfltzM'Otl^E 

[0 0 3 2] SB^T, A7J$tvfcT&2 t'y hWUfr 
-^:u,, u,fC*fLT^-^-§-'ft:Srlllfei--5, 0 4 

(a) l^t^-#flF^2 1 cOlb^O— CTfdOV>THft 
BJ-T^o ycir^LJi, 0514, 2 10>«j£0!l 

sr^i-0-cfcSo rrm Hwwm^aii^ 

[0 0 3 3] 0 5(C*3V^T, 3 5l4t»$8t:*y hS^J^+B 
ai-SiUmf'— * : u,, utSrSii^-^-fkLTTCSx 

: u.*tb*-t-*»i©s»«)*aj«aii*«F#'fb« 

T-fc«?, 3 6*34r>*3 714-r^^ y— /<T-fo9, 3 814 
^^y-T'Ml^f-? :u lt , uttSrSii^* 
^LTJtS-T 1 -^ : u„Srai^i-5*2<OfHf«)ffiM* 

jum^-^ : u, , U! i, fi <onm 

^k«3 5«?«iafcJ:9aim^-# : u,. u»*r«F*fl:b 

^3 8co*aatr4 9-f y— 7*w©7-^ : 

u lt , u, t Sr«F«~ftbfc (ftkW^-^ittBt^Jco^^ 
5) TCSx-* : u k t, Srm^-TSo 
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[0 0 3 4] ZLX. 2 1 fcfcVTtt. 7L 

tr-^ : u. , \i h &mi>*tz.g.mMx-<Dmmy r — 9 •. u 

i t u,©«6«»«AS*&-»r45 J; 5lw, «-JCftlfy Mr 
[0 0 3 5] rro«t5J', 114 (a) tr^i-^-g-SgSrffl 

^3 8 t<DH-eA4x#^5r irtw J: o , gfgfcSKJstfS 
: u, i: u t O«^ffif£coi&— [t*S"T«i* 

[0036] ofc, 14 (b) \z7jk-rm%-m<ommz. 

ifrS^fi (QAM) tlT> fcttlt 16QAMMS: 
«#-»fc*5V^-CI4. Slf7 f -^C0T{S2 M;#LT 

3 3 -ess* ij^-rs ritiO, jt<r>m%"f-Z Sr 

*iSi"5o fcfc'U gffMLcy : y 4 , y 3 , y t , 
yi, y., y b l4, ^n-eixtfriaSimiBllWffi^ : u,, u 
3> u,, u„ u„, Ub^e^SSOy-rX^^^ — i?V 

[00 37] $f, gfflfLcyiy,, y,, y., 
y b Srg^»ofc^-xR«-§-«-ett, % 1 W«-§-^2 2 
tf*, SflflfLcyiy,, y,, y.iiffiU r.*!^ 

$ : u, k , u^ldflS) :u lk ', u tk ' <Dtt%C±l& 30 
Jfc : L (u lk ') , L (u Sk ') S:gitbi--5 ( k I4P#£J 

*r-t*5 u lk ^ i X'frzmmt, u, k *5o-e*>?.«t*ic:«- 

t>\ u, k ', u* k ' o; t^r^tc Uk ' bW&o 
[0 0 3 8] fc7cL, El 4 (b) KJSI^T, Le 
(u k ) ttfl-SMMUS:* U La (u„) 14 1 oflfJtf>fl-g|5 

5a*«iLttt. fc£x.i4\ fE*nw***«**!S» 40 

3§ (MAPT/U3*!J : MaximumA-Posteriori) ^ffl 

[0 0 3 9] ot'tC^ iDg^ 2 3 T*I4, SfllE^iJti^T- 

$8 : L e (u k ) $rfftB1-5„ fcfc'U 1 0 i <D«-S§-K 
*Si^Tf4. #S(HS^j5S**!>P>ttTV^t^«), La (u 

k ) = ot-&5 0 

[0 0 4 0] 0#*(C, D — /<2 4*5j;t/2 5X 

tt, Si«tLcyi*WIi«: Le (u k ) »Lt 50 
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fi#wafe-<#x.Srff9o -tu-c\ * 2 2 6 tf 

14, *l©«f»2 2 1:ISWtl: 1 SdfftLcy, *3<t 
V3fefc|FfflLrjS^*:<Pli(rfflf#: La (u k ) fc£<Sl^ 
T, *t«bfc#Jfc: L (u k ') ^{±Ji-S. 
[004 1] ^tf>^. AD^CS 2 7 T-14. jf 5§ 2 3 i |r) 
^SBW*: Le (u k ) SrllU-t-5. ^CiS, 
f^V^ D—y<2 8iCX3k^WlLbiVtcn-mffimi-i, * 
lKl«*:La (u k ) tLX. SME3B 1 2 2 

[0 0 4 2] -t bt> ±fE*-tf'ffi^T-|4, ±IEMa 

L-T, Igl 9*J.fcO<8 2<D¥M&» 

3 1^ rw*fiJc^Jt^*^V^-Cm^-C0W«^^V\ 

*t«*«Jt*s "l (u k ') >o" -c-fc*u4\ iifc 

tiMRfcTy h : u k ' «:1 £«£U "L(u k ')^0" 
T-fon«. «IS««try h : u k ' SrO t*«3&i-S. 4 
*3, WtSflt5S«fffLcy : y,, y ^ •••{CO^^ 

-ci4, ^3co*u^3 3%m\<^xm¥ife-t-z><, 

[004 3] ft^ld, IlWR/Sf3-y3 0*3j;O' 
S2WR/Sf3-:?'3 2m ffij£<DjjmX V — K V 

tjs 5 m^(omm zmz-tctrnm ztit^vgx±mm r> 

[0044] z.^x\ IiroR/sf3-^3ot5iy 
m 2 (DR/ S73-^3 2(^4-5 tiroSflf-!? wit 
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